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Storage, Grid Applications
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Frequency Regulation with Storage (SGSS*)

SGSS provides power (discharges)

SGSS is charged by power plant/grid
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* SGSS is A123’s Smart Grid Stabilization System



Frequency Regulation, What’s Delivered by PCS?
Per CAISO Tariff, Controlled MW Output Level
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Delivering the Product, PCS Control and Tempo
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#1 Driver  – Storage F/R Commercially Viable

INDICATIVE COST OF PRODUCTION
42 mills   CT Production Cost, 12 mills capacity, 30 mills variable cost 
22 mills   Battery Production Cost, 12 mills capacity, 10 mills variable cost 

MARKET PRICE
10 – 50 mills Frequency Regulation average market clearing price

How can the PCS interface impact  the “#1 Driver “ for deploying this solution?
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How can the PCS interface impact  the “#1 Driver “ for deploying this solution?
Lower cost, increase efficiency, and improve reliability

… and also expand compensable capabilities.

But, barrier is not technology, it’s lack of investment recovery mechanisms

See Slide 11

Industry research supports additional potential “drivers”, including emission reduction, 

renewable integration, system asset efficiency improvement . Once again, barrier is 

lack of investment recovery mechanism, not technology gaps.



One Implementation
A123’s Smart Grid Stabilization System 
(SGSS)
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Frequency Regulation

Spinning Reserves



Grid Deployed SGSS’s, Multi-MW Scale
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ChileCalifornia



Grid Interface, Parker-Hannifin
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A Utility’s Vision of Robust Storage Benefits

PCS Capabilities
For Full Grid Benefit

Steady State W, power transfer

Plus:

Steady State VAR, voltage reg.
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Steady State VAR, voltage reg.
Transient W, a/c stall barrier
Transient  VAR, sag mitigation
Dynamic W,  damping, inertia
Dynamic VAR, voltage stability
Islanding, reliability

Can this be delivered <$3/watt?
First  U.S. Retail Rate Case



Wind Challenge: Persistent Cycling Intermittency

PV Challenge: Infrequent Intermittency, Local PQ

Wind Production (Tehachapi)

PV Production (Tucson)
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BACKUP SLIDES
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A123 Core Competencies
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A123 Efficiencies for Maximum Value
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